Activation of mTOR signaling pathway is secondary to neuronal excitability in a mouse model of mesio-temporal lobe epilepsy.
Recent studies in animal models have suggested that the mammalian target of rapamycin (mTOR) signaling pathway is involved in several features of mesio-temporal lobe epilepsy (MTLE), and that its inhibition could have therapeutic interests. However, it remains controversial whether mTOR activation is the cause or the consequence of MTLE. We previously showed in a mouse model of MTLE associated with hippocampal sclerosis that increased neuronal excitability and brain-derived neurotrophic factor (BDNF) overexpression contribute to the development of morphological features of this form of epilepsy. Here, we addressed whether mTOR activation promotes MTLE epileptogenesis via increasing neuronal excitability and/or BDNF expression or rather mediates neuroplasticity associated with hippocampal sclerosis. In mice injected intrahippocampally with kainate (1 nmol), we showed a biphasic increase of phospho-S6 (p-S6) ribosomal protein expression, the downstream product of the mTOR signaling pathway, in the dispersed granule cell layer (GCL) of the dentate gyrus with a second phase lasting up to 6 months. Chronic treatment with rapamycin suppressed p-S6 expression, granule cell dispersion and mossy fiber sprouting, but did not reduce cell loss, BDNF overexpression, glutamic acid decarboxylase (GAD)67 expression or the development of hippocampal paroxysmal discharges. Neuronal inhibition by midazolam (2 × 10 mg/kg, i.p.) abolished the increased expression of p-S6 in the dispersed GCL. Our data suggest that activation of the mTOR signaling pathway results from the increased neuronal excitation that develops in the GCL and may contribute to MTLE morphological changes. However, these data do not support the role of this pathway in the development of MTLE or its inhibition as a therapy for this form of epilepsy.